S4
Anthracene (5f). 5 Following general procedure, 9-anthraceneboronic acid (0.111 g, 0.5 mmol) was added to AcOH (10 mL) and the mixture was conducted at 130 °C under air for 2 hours. The protodeboronation product 5f ( 0.082 g, 92%) was obtained as a Toluene (5g). 4-Methylphenylboronic acid (0.068 g, 0.5 mmol) was added to AcOH (10 mL) . Then the reaction was conducted at 110 °C under air for 2 hours. The process was monitored by TLC. Then the mixture was cooled to room temperature and washed with dichloromethane and water. The organic phase was combined, washed with saturated sodium bicarbonate for three times. The organic phase was dried over anhydrous Na 2 SO 4 and then analyzed by gas chromatography using biphenyl as internal standard giving a GC yield of 78%.
Bromobenzene (5h). 4-Bromophenylboronic acid (0.100 g, 0.5 mmol) was added to AcOH (10 mL). Then the reaction was conducted at 110 °C under air for 2 hours. The process was monitored by TLC. Then the mixture was cooled to room temperature and washed with dichloromethane and water. The organic phase was combined, washed with saturated sodium bicarbonate for three times. The organic phase was dried over anhydrous Na 2 SO 4 and then analyzed by gas chromatography using biphenyl as internal standard giving a GC yield of 55%.
In a similar manner, 3-bromophenylboronic acid also gave the product 5h in a GC yield of 70%.
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Chlorobenzene (5j). 4-Chlorophenylboronic acid (0.078 g, 0.5 mmol) was added to AcOH (10 mL). Then the reaction was conducted at 110 °C under air for 2 hours. The process was monitored by TLC. Then the mixture was cooled to room temperature and washed with dichloromethane and water. The organic phase was combined, washed with saturated sodium bicarbonate for three times. The organic phase was dried over anhydrous Na 2 SO 4 and then analyzed by gas chromatography using biphenyl as internal standard giving a GC yield of 85%.
In a similar manner, 3-chlorophenylboronic acid also gave the product 5j in a GC yield of 71%.
Nitrobenzene (5l). 5 Following general procedure, 3-nitrophenylboronic acid (0.083 g, 0.5 mmol) was added to AcOH (10 mL) and the mixture was conducted at 130 °C under air for 2 hours. The protodeboronation product 5l (0.038 g, 62%) was obtained as a light yellow oil purified by chromatography eluated with n-hexane : diethyl (10:1). 1 In a similar manner, 4-nitrophenylboronic acid also gave the protodeboronation product 5l ( 0.040 g, 65%).
Acetophenone (5m). 5 Following general procedure, 3-acetylphenylboronic acid (0.085 g, 0.5 mmol) was added to AcOH (10 mL) and the mixture was conducted at 130 °C under air for 2 hours. The protodeboronation product 5m (0.048 g, 80%) was obtained as a colorless oil after purified by chromatography eluated with n-hexane : diethyl (5:1). In a similar manner, 4-acetylphenylboronic acid also gave the product 5m (0.039 g, 69%).
Benzaldehyde (5n). 6 Following general procedure, 3-formylphenylboronic acid (0.075 g, 0.5 mmol) was added to AcOH (10 mL) and the mixture was conducted at 130 °C under air for 2 hours. The protodeboronation product 5n (0.028 g, 52%) was obtained as a colorless oil after purified by chromatography eluated with n-hexane : diethyl (5:1). In a similar manner, 4-formylphenylboronic acid (0.075 g, 0.5 mmol) also gave the product 5n (0.045 g, 84%).
Benzoic acid (5r). 5 Following general procedure, 4-carboxylphenylboronic acid (0.083 g, 0.5 mmol) was added to AcOH (10 mL) and the mixture was conducted at 130 °C under air for 2 hours. The protodeboronation product 5r (0.039 g, 63%) was obtained as a white solid after purified by chromatography eluated with n-hexane : ethyl acetate In a similar manner, 2-methoxycarbonylphenylboronic acid (0.090 g, 0.5 mmol) also gave the product 5r (0.040 g, 66%). Potassium 4-carboxyphenyltrifluoroborate (0.114 g, 0.5 mmol) also gave the product 5r (0.022 g, 36%)
Methyl benzoate (5s). 5 Following general procedure, 4-methoxycarbonylphenylboronic acid (0.090 g, 0.5 mmol) was added to AcOH (10 mL) and the mixture was S7 conducted at 130 °C under air for 2 hours. The protodeboronation product 5s (0.047 g, 69%) as a colorless oil after purified by chromatography eluated with n-hexane. 1 1-(2-Thienyl)ethanone (5u). 7 Following general procedure, 5-acetylthiophene-2-boronic acid (0.085 g, 0.5 mmol) was added to AcOH (10 mL) and the mixture was conducted at 130 °C under air for 2 hours. The protodeboronation product 5u (0.061 g, 96%) was obtained as a colorless oil after purified by chromatography eluated with n- 
The experimental procedure of the synthesis of 4-iodoanisole (8)
(1) The synthesis of 2-iodo-5-methoxyphenylboronic acid (7) 9 S8 A mixture of 3-methoxyphenylboronic acid (0.076g, 0.50 mmol), AgNO 3 (0.085g, 0.50 mmol) and EtOH (4 mL) was added in a 50 mL of two-necked round-bottomed flask. A solution of iodine in EtOH (0.25 M, 2 mL) was added dropwised to the mixture. Then the reaction was stirred at room temperature until the color of iodine completely disappeared. Then the mixture was filtered through a pad of celite. Water (20 mL) was added to the filtrate and the mixture was extracted with ethyl acetate (3 X 15 mL). The organic phase was combined, washed with aqueous sodium sulfite and saturated sodium chloride. The organic phase was dried over anhydrous Na 2 SO 4 and concentrated on a rotary evaporator. Then the crude product was used directly in the next step without purification.
(2) The synthesis of 4-iodoanisole (8) The crude product obtained above was added to AcOH (10 mL) and the mixture was conducted at 130 °C under air for 2 hours. The protodeboronation product 8 (0.071 g, total yield 61%) was obtained as a white crystal after purified by chromatography eluated with n-hexane; mp: 52-53°C; 1 H NMR (500 MHz, CDCl3) δ 7.56 (d, J = 8.5 Hz, 2H)，6.68 (d, J = 8.5 Hz, 2H)，3.78 (s, 3H).
Computational details of the reaction mechanism
Geometry optimizations have been performed at the M06 level of the density functional theory. The 6-31+G(d) basis set was used for all the atoms. Frequency calculations were carried out to confirm the characteristics of all of the optimized structures as minima or transition states. Calculations of intrinsic reaction coordinates (IRC) were also performed to confirm that transition states connect two relevant minima. All calculations were performed with the Gaussian 09 software packages.
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Cartesian coordinates for all of the calculated structures 
